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DEVICE FOR MIXING LIQUID FUELS WITH WATER 


The invention relates to the art of testing fuel systems and 
can be used in many branches of industry, for example in the 
aviation, automobile, tractor and other branches of industry. 

There is a known device for mixing water with liquid fuels 
that contains a body, a cover with a connect for feed of water 
and fuel, a base of ultrasound emitter and a connector for 
delivery of the emulsion. 

However, to obtain an emulsion in the known device one must 
create in the chamber a high liquid pressure and the liquid must 
exit from the nozzle at a high velocity. This requires that the 
chamber be very leak tight. In addition, undispersed water may 
get into the system if there is not a separator. 

The goal of the invention is to create a device in which one 
can obtain an emulsion with specified dispersity. 

This is achieved by the fact that the device has, installed 
in the body with a gap, a separatory vessel with a hole in the 
bottom, to which is connected a connector for feed of water, and 
the tip of the ultrasound emitter is located within the vessel. 

The drawing shows schematically the device for mixing water 
with liquid fuels. 

It has body 1, in which ultrasound emitter 3 is attached by 
threads 2 . Under the emitter is located cylinder 4 with 
separatory vessel 5. Cover 6 with connector 7 is affixed to the 
body by pin 8. The device operates in the following way. 

Water passes through connector 7, which is located in cover 
6 through hole 9 of separatory vessel 5 into gap 10 between the 
bottom of the vessel and the end face of the tip of the 


ultrasound emitter 3, where it is dispersed , forming with the 
fuel a water-fuel concentrate. At the same time fuel passes 
through connector 7 into the cavity 11 between the cylinder 4 and 
the separatory vessel 5 and flushes the concentrate from the 
vessel, thereby forming a stable water-pure emulsion, which exits 
the device through the discharge connection. 

Claims 

■■ ■■ * 

A device for mixing water with liquid fuels, which consists 
of a body, a cover with connectors for feed of water and fuel, a 
base with a ultrasonic emitter and a connector for discharge of 
the emulsion which is distinguished by the fact that, with the 
goal of obtaining a stable emulsion with specified dispersity, it 
has, installed in the body with a gap, a separatory vessel with a 
hole in the bottom, to which is connected a connector for feed of 
water, and within the vessel is located the tip of the ultrasonic 
emitter • 



4 


Key: 1 
2 
3 


Cooled liquid outlet 
To ultrasound generator 
Cooled liquid inlet 
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(54) i'CTPGKCTBO £J33 OSBOAHrKHA >KHflK5«l TO BUSKS 


I 

H3o6pe?eHJie oyhochtch k Texiuixe hciiutqkh^ 

TOflJIHBhXX CHCTCM H MO>KeT 6faITb HCnO^b3OBS«0 

bo MHorHx orpacjiHX npoMUi2i*7CHHocTH f Hanpu- 
Mep b aanamioHHOM, aBTOMo6Hnbiioft, TpaxTop- 

H3BecTHo ycTpoAcTBo a.ih o6boahchhh >;uu- 
kux TonjiitB, coiep>xamee xopnyc, Kpuuixy co 
uiTyuepaMH A.na noABoaa boaw a Toiuraaa, ce- 
HOBaHHe c* y^bTpasBVKOBUM H3.iyqaTe.iCM n 
oiTyuepoM zxn OTcoaa 3My<nbCH!i. 

OAHaxo a.ih nojiyueHiia SMy.ibCKK b hsbcct- 
kom .ycrpofrcrse b X2Mepe hcoCxoahmo co3as- 
BaTb 6ojibujoe AaB-neHHe* /KHakocth, -iipa btom 

>KHOTOCTb U13 COJl.ia AO.IJKHa BblTCKa-fb c <>o;ih- 

ujoft cicopocTbio. 3to TpeGyeT bucokgA repMC- 
rsiHHccTii xaMepu. KppMe Toro, b cucreMy bo3- 
uoxcho nonaaamie He^HcnepnipoBs-aHoii doam 
npa OTcyrcTaint pa3£e:nrTe:iR. 

Ucab H3o6pereHnH — co3^a?b ycrpoficTDO, b. 
KOTOpoM mokcho no.iyun?s 3x:y.itcir:0 c sajxaa- 
. hoA uincnepcHocTbiO. 

3to AOcrnraeTcz tcm, hto ycrponcrBo cna(5< 

>KeHO yCTaKOBJlCHHbTM C 3a30pOM B • -xopnycc 

pacnpejxe-iHTe-ibHHM" c?a<xaHOM c otbcpcthcm 
b CTHiue, k iKOTopcyziy <noACOea;iHCH uirynep A.nn 
nojiBOAa- bo&h, a cuC/rp-H craicajia pscnojio>KeH 
HaKOHe^HHK y^bTpaaayKCBoro -^lyHaTe-ia* 
Ha * M©pTe>xe cxmavifwo H3o6paa<eHo ycv- 

pofiCTBO A*H oGbOAKSKH* XCHAXIIX TOIMMB. 
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Ouo n.\teeT Kopnyc 1, a xoTopou sz-rttroii 2 
3axpen.ieH y.ibTp-c3ByKOBofi iisjiy-qaTeJib 3. ricxa 
H3.iyMaTe.ieM pa3.\temeH mwnuap 4 c .pacnpe- 
Ae^iiTe,ibHUM cra-xaKOM 5. KpbiuiKa 6 co jury- 
uepOM 7 CKpen.ieKa c .xopnycoM wniuibzioh S. 

ycrporKTBo pa6oTaeT c.ieayiouiHM o6pa30M. 

Bona no turyuepy 7 t . ycTaKOB.nenHOMy b 
icpuuiKe 6, 4epea oTBe?cr:ie 9. .ozcnpeazA'Atzjib- 
::oro- craKaHa."5 r.ocTynaer B'3a3op 10 Mer.uy 

AH KUX CM CTSKS'Ha •!! TOpU.Cr»i iH3KOHCMtlHJ:a y.ii-- 

7pa3syrconoro na-iy^aTe.ia 3, r\ae oua AHcnepre- 
pye?cn f o'Spaiyn c toiwiKbom BojxHo-TOiMHBHbiH 

KOHIXehTpa?. O AHOBp CM C H HO HO lUTyuepy 7 TOT- 

.ihibo -nocrj-naeT b «no^ocri> 1 1 .sie^Ay hhjthk- 
^poM 4 it pacnpcAe.iHTe.ityHWM craxanoM 5 h 
BUMbiBaer U3 daxaHa iconucHTpar, o6pa3y« 
ycToftMHayro* boA'HO-tcgi.tjh any io ».\iyjibcu:o t ko- 
Topaa no iu?yuepy ovsoas saxaauT ii3 ycrpoft- 

CTB3. . 


Jl p e x v. v 


M 3 C O p C 7 G II r. Jrl 


ycTpoficroo XJin c620AHenH5i >:<haxhx Tciwite, 
coAepxcauiee «opnyc f -spuuixy co uiT> f uepaMH 

A^lH nOAHOAa DOAb!. !! TCIT^JICa, OCHODaHriC C 

* y^brpaso>iXOBbiM H2.iyvaTe;ieM .!! uiTyixepoM o-nn 
oTOooia ?MyjibciNt, or au ^ awmeeca tcm, hto, 
20 c uc.ibK) no.iyHeH;:r: ycTOiViuDOfi aMy^bcnii c ia- 


aaHHoft AHcnepcHocTLid, oho cna6>KeHo yera- 
HOB.ieiiHbiM c 3a3opoM o Kopnycc paonpcaejin- 
rc/ibi!-:.: cTaxanoM c otbcpcthcm o "itHiue, 
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1 increase productivity 



iH~lK"<Tloading and comoreiiinn ; 
•tty lro m on! rone X. other eT ' "If-*"' 
ponentii! law corr..po„dr„ t g"; h S .- l^r'.Vo^SV/c,. 


done 

one i with increasing inten- 
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B coBpeMeHiioil xiiMHHecicofl npoMbiiuneHJioc- 

TK OflHHM H3 CBMblX p£i C np 0 CT p&H 6HH blX CII0C0- |0 

6ob nepepa6oTKH nnacTMaec b H3ae/mn flsna- 

■eTCH 3 KCTpy 3HK*. 

HaBecTHbie cnoco6bi nepepaSoTKH nnacT— 
Mace MeTonoM 3Kcrpy3HH He no3BOJifltoT npo- 
BOflHTt npouecc npw 6o/ibuiKX npoH3BoaHTe/ib- 15 

HOCTHX H MBJIblX MOIUHOCTHX npHBOflB, 

H3BecTeH cnoco6 sKCTpysHH nonHMepiibix 
MaTepaanoB, cyiuHoCTb KOToporo 3aKruoqaeT— 
ca b tom, 4to MaTepHan BHanane nepeMeuxaeT- 1 
ch. b suae rpanyn TBepaoro rena, 3axeM CMe- 20 
ch rpaHyn c pacnnaBOM (nojiypacnnaa) h b 
BHAe pacnnaBa noaaeTCH b 3ony BbinaaaHBa- 
hh« [lj . 

B COOTBGTCTBHH C 3THM CyilieCTByiOT 00 

HOBHbie 30Hbi nepepa6oTioi: nwTajiHn (3arpys- 25 


3BX- 


SU-53252q 

MaTCJJIiaa, a w t ,iw. . 

aarpeBaeT u npu onpeae/ieimoM AaBneHim pas- 
HOMepiibiM noTOKOM BbmaBaiiBaeT ero. 

np0H3B0flHTe/lbII0CTb npOIieCCB 3KCTpy3HK| 

a TaioKe MomnocTb npHBoaa onpeaenaioTca b 

COBDKyiUIOCTH BCGMH OOHaMH H maBJIblM 06- 

pasoM Toft oohdh, rne npeo6/iaaaioT f nanpH- 
Mep, aauSonbuiHe aeftCTBytouuie cimbi, T.e. 

30H0H CJKaTHfl. 

Han6o/iee 6jih3khm no TexHHHecKoft cym- 
h oct 11 k H3o6peTeHKto HB/i«eTcsi cnoco6, B KO- 
topom paccMOTpeHbi Bonpocbi yBe/zHHGHHH npc— 
H3BOflHTenbiiocTH npouecca 3a cneT npHMeHe— 
hhh ynbTpasayxa Tonbico b 3one BbiaaBJiKBauHfl 
[£j t OflHaxo stot cnoco6 He peiuaeT Bonpoca 
yBe/iHHeHHH npoH3BoaiiTenbHocTH npouecca aK~ 
crpysHH b uenoM. 
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COIOS COBGTCKHX 
Coi^Ma/lMCTMUeCKHX 


OnMCAH'lE 


▼ e u ii a 
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(71) 3&HBHTCJIb 


MoCXOBCKHl* HHCTHTyT XHMKH6 CK QVO MaUiHHOCTpOSHHH 


(54) y/TbTPA3ByKOBOt) CnOCOB OBPABOTKH 
nO/IHMEPHHX MATEPHA/lOB 


1 

H3o6pereHHe othochtch k cnoco6aM npn- 
MeHeHua y/ibTpaaayxa ana nepepa6oTKH no/m— 
MepHbix MaTepHanoa b H3ae/1HH h mojkct 6biTb 
Bcnonb30BaHO b kmahhqckoA npoMbiiu/ieHHOcTH 
rpn n3roroBJieHHM paaH0D6paanbix usaennA ii3 5 
nnacTMacc - Tpy6 f mnaiiroB, /ihctob, nneHOK, 
pa3^HHHbix cTpoHTejibiibix M cneuna/ibHbix npo~ 

B coBpeMeHHofl xiiMHHecicoft npoMbiuuieHiioc^ 
th oqhhm H3 caMbix pacnpocrpaHeHHbix cnoco- 10 
6ob nepepafioTKK n/iacTMaec b HsaemtH hb/ia- 
•ercH axcrpy3H5U. 

M 3B6CTH bie cnoco6bi nepepa6oTKH n/iacrr- 
Mace MeTOflOM 3Kcrpy3nH : ne no3BOJijuoT npo— 
BOflHTb npouecc npH 60/ibimix npoHSBoaHTe/ib— 15 

HOCTHX H Ma/lbIX MOIUHOCTHX npHBOflB, 

HaaecTeH cnoco6 3Kcrpy3HH no/iKMepiibix 
MaTepnaaoB, cymHocrb KOToporo aaicaioHaeT- 
cfl b tom, <*to Marepnan Bifanane nepeMemae-r-' 
ch.b Bane rpawyn TBepaoro Tena, aaTeM cMe-20 
en rpanyn c paemiaBOM (nonypacruiaa) h b 
aaae pacn/iaaa noaaeTCH b sony BbiaaBJinaa- 

B cooTBercTBHH c 3thm cyiuecTayioT 00- 
HOBHbie 30Hbi nepepa6oTKH; nHTaHKH ( 3arpys- 25 


2 

KH), CJKaTHH H A03HpOBaHHH. 30Ha lUITaHHH KilH 

3arpy3KM npxiHHMaeT nocrynaiomee Cbipbe, 3ax- 
BaTbiaaeT ero, noaaeT Bnepen, yruiOTHHeT h 
rrpeuaapnTeJibHo narpeBaeT. B 30He otcaTKH 
npoHcxoflHT nepexoa MaTepna/ia H3 TBepnoro 

B TepMOn/iaCTIPOIOe BblC0KDB«3K0e COCTOHHHe. 
30Ha flD3HpOBaHHH H BblAaBJIHBaHHH npHHHMaeT 

nocTynaiomuft 113 sohw cmslthr pacruiaBJieiiHbift 
MarepHon, roMoremianpyeT ero, paaiiOMepHo 
Harpeaaer u npH onpeae/ieiiHOM aaaneHHH paa- 
HpMepHbiM noTOKOM BbiaaajuiaaeT ero. 

Tip 0 H 3BO fl HT e JIbH OCT b npOUeCCa 3KCTpy3HH, 

a TaioKe MomHocrb npiiBona onpeaenaiOTCH b 

COBOKymiOCTH BCSMU SOliaMH H maBHblM 06- 

paaoM Toft oouoft, rae npeoo*/iaaaioT, nanpH- 
Mep, HaMOo^buiae aeftcTByiouuie ciuibi, T.e. 

30H0ft CHCaTHfl, 

HaH6o/iee 6/IH3KHM no TexiiHHecKoft cym- 

HOCTH K H306peTeHHK) HBJIHeTCfl CnDCOO", B KO- 

TopoM paccMDTpeHbr aonpocbi yBeiiHHeHHH npo- 
HaaoflHTeAbiiocTH npouecca 3a cneT npwMeHe- 
hhh ynbTpa3Byxa TOJibxo a aoHe abiaaBJiKBajBHa 
[2lJ , Ofljiaxo 3TOT cnoeoS He peiuaeT Bonpoca 
yBe/iHHeiiRH npowaaoflHTe/ibHocTH npouecca ax- 

CTpy3MK B Ue/IOM. 
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iienb n3o6peTeHHH - yaennseHHe npoHaao- 
fliiTe/ibHocTH npouecca 3KCTpy3iiH u yMeHbiiie- 
Hue mouihocth npuBoaa. 

flocTiiraercfl sto reM f hto s 30Hax 3arpys- 
xu h CMcaTHH na MaTepnan KaxnaabiaatoT ysxo- 5 
nonocHbie yAbTpa3ayK0Bbie Ko/ie6aHnsi, Bbi6pa*i- 
Hue b anana30He nacTOT 1-50 kHz, c hh- 

TeHCilBHOCTHMH, HBpaCTaiOIUHMH OT OflHOft 30- 

libi ao apyroft, HanpKMep, no aKcnoHSHimanb- 


n - nacTOTa apameHHn; 

V Cq h V<j 0 - cocTaa/iinouiHe cKopocTed 

(nOCTOSlHHbie) . 

OTKyaa b hah Of hto HaiiOMCBHHB ynpyrux 
K0/ie6aHiiK c khtghchbh ocTbio 1 Q yMeHbmaeT 
xpyTHmHil MOMeHT, a cneaofiaTe/ibHO, h moiu- 
HocTb npHBona. 

IlpH pacnpocTpaiieHHH y/ibTpaaByxoabix boah 
b cpeAe npoHcxoaHT 3aTyxanHe ynpyrnx Kone^ 


iiOMy 3aK0Hy cooraeTCTBeHHO b npeae/iax 10- 10 Gbhhh. flpHHHHOH 3aTyxaHHa HB/iHercfl nornc— 


20 


25 


60 Bt/cm . 

np0H3B0flHTenbH0CTb 30H 3arpy3KH H OKB- 

thst 3aBHCHT KaK ot K03<Jxj3HUHeHTa TpeHHfl no- 

/lHMepa 0 TpaHcnopTHpytouiyio noBepxHOCTb, 

Tax 11 ot oG-beMHOfl Maccbi rpaHy/i. IlpH stom 15 

HeM MeHbllie XOS^HUHeHT- TpeHHfl H HeM 60/ib- 

uie o&beMiian Macca rpaHyn, reM 60/ibuie npo- 
HSBOflMTenbHOCTb npouecca, C noMombto ynbi^ 
paaflyKDBbtx Kone6aHHft mo>kho yMeHbiiiKTb cu- 
/iw TpeHHfl MaTepHana b 30He KOHTaxTa ero 
c BHOpupyioQieft MeTa/uinnecKOH noBepxHocTbK), 
npH 3tom cTeneHb cHHHcemifl KO&JxJjHUHeHTa 
TpeHHfl TeM 6onbine, neM MeHbiue 3HaneHHe 
K03<jx{)HiiHeHTa TpeHHfl h HeM So/ibiue aManw- 
Tyna xo/ie6aHHH. Tax, nanpHMep, yMeHbuienKe 

K03(txj)HUHeHTa TpeHHfl fjBYK./f C H3N?eHe— 

HiieM aMnnHTyabi ot 2 ao 10 mkm cocraB/'iseT 
ot 0,7 ao 0,15. \ 

y/ibTpa3ByKOBbje xo/ie6aHHH no3BonsnoT tbk- 
>Ke ynnoTHKTb cbinyHuft MBTepHan. 30 

BMecTe c yae/iHHeHHeM npon3BOAHTe/ibHOC- 
th yMeHbiuaeTCH KpyTHWHH MOMeHT, a cneao- 
BaTe/ibHO, u MOiuHOCTb npHBona npn nano>xe- 
hhh KoaeSaiiHH, 

Ann 3Toro cuoauioe ABHaceHHe nacTwu a 
nnocxocTH cxo/ib>KenHfl npeAcraB/ieHO a BHAe 
AByx ABHJKeHHfl: 6e3 BH6pau.HH h c B«6pauHeH, 

C4HT3H AAA npOCTOTbl K03<jxi>HUIieHT TpeHHfl 
CKOJlb>KeHHH nOCTOflHHblM. 

Ecjih o6oanaHHTB aMnmrryAy npoao/ibHbix 
K0/ie6ainiH na TpancnopTHpytomeH noBepxHOCTH 
A i , paniia/ibHbix A^, a pe3y/ii>Tiipyiomyio aMim* 

T yAy A Q| TO H3 aHa/lH3a Obipa>KeHHSI HHTeHCHB- 

uocth ynpyrux bo/hi Io 

I 2 2 45 
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40 


>0 


50 


rae p - n/iOTHocTb MaTepwa/ia TpaucnopTHpyio- 
mefl noaepxHocTH; 

C - cxopocTb 3Byxa b MaTepna/ie Tpanc- 
nopTwpyioiiieft noBepxuocTVi; 

- KpyroBaH nacTOTa. 
OTcioaa cneAyeT, hto A^ = A* + A^ , 
TorAa 4>opMyna aah icpyTatuero MOMeirra M c 
yneTOM bo3agmctbhsi ynbTpassyxa nMeeT bka 
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1 c o d o PC 


rAe R f 


- cn/ia TpeHHH; 

- paAiiyc; 


meHHe awepniH y/ibTpa3ByK0Bbix KOAe6aHHft b 

OAHOpOAHOft CpeAe H3-3a COnpOTHB/ieHHfl Tpe- 
HHfl (bhskdcth), TennonpoBOAHOCTH h apyrnx 
344>eKTOB. 3aTyxaHHe ynbTpa3ByxoBoft Bo/iHbi 
b cpaBHHTe/ibHO He6onbuiOM AHanaaoHe ero 

H3MeHeHHH MOHCeT 6blTb OnHCaHO CJie AyiOIUHMH 
BbipaXCeHHHMH 

no aMir/iHTyAe -^-x^^o e-oC X 

HO HHTeHCHBHOCTH Ix = Io* e "^f 

TAe oO - KO^HAHeHT 3aTyxaHHfl (M" i H/lH 

Hen/cM) ; 

X - To/iuiHHa norAomatomero caost, 
•* fianpuMep, ana st h a en 0 n/iacT ob kos^huh- 
eHT 3aTyxaHHii npHHHMaeT 3HaneHne 0,3^ «"< 
^0,6 Hen/cM, TaKHM o6pa30M, BCAeACTBHe 
aHaHHTe/ibHoro 3aTyxaHHH y/ibTpa3ayKDBbix 
30/iH b no/iHMepax mo>kho ocymecTBHTb HarpeB 
MaTepnana h nepeBOA ero b n/iacTjinecKoe coo 
TOHHiie To/ibxo c noMouibio ynpyrux Ko/ie6aHHft. 
IlpH stom noTox 3ByxoBoft siieprHH nepe3 eAH— 
HHiiy onomaan, nornoiaaeMbiH MaTepnanoM t 
mo>kho onpeAe/iHTb H3 BbrpanceHHH 

Aaa nonyneHHA cpaBHHTe/ibHbix AaHHbix 
npoaoAHAacb 3KCTpy3na nonHMepHoro MaTepH- 
ana H3BecTHbiM cnoco6oM h npeA/iaraeMbiM. 
IlpH stom nnoTiiocTb no/ni3TuneHa p = 
■ 0,95*10 xr/cM? yAe/ibHaa Ten/ioeMKocrb — 
2.3'10 3 fl>K/Kr.rpaA. TeMnepaTypa nnaB- 

AeHHH 120°C, K03(jx}>HUHeHT 3BTyxaUHH 

cC - 60 m. B npouecce 3KCTpy3irn hh- 

TeHCHBHOCTb KOAe6aHHH HB BXOAe 3arpy3KH 

157 2 bt/cm, 2 Ha BbixoAe hs 3oin»r oxaTHH 
53 + 3 BT/cM 2 np« nacTOTe 20 kTu. 

Ha HepTe^Ke ii3o6pa>Ke« rpa4niK 3£ibhchmoc— 

TJI npOH3BOAHTenbHOCTII OT CKOpOCTH BpauieHHH 

uinexa: 1 - 6e3 B03AeftcTBiisi ynbTpa3ayxa; 
2 - npH flosneftCTBHH ynbTpa3Byxa, 

Bhoho, hto npoH3BOAirre/ibHocTb npw nam*- 
huh y/ibTpa3syK0Bbix Ko/ie6aiiHH Bbfine, Tax npn 
ti = 40 o6/mhh. npoH3BOAHTeAbHocrt> yaeAH- 
HHnacb noHTH na 43%. 


^opMyna H3o6peTeHHH 

ynbTpasByxoBoa cnocoG o6pa6oTXH no/niMep- 
6c \Hbix MBTepna/ioB nyr^M nposeneHUH ero nepes 
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30HM 3arpy3KH f ok&thsi u Bbinas/iHBaHMfl c ao3- 
neiicTBHeM Ha MaxepHa/i y/ibTpasByxoBbiMH ko- 
neoaHHAMH b nocneitfieft 30He, OT/in«iaio- 
ui k A c a TeM, hto, c ue/ibio yBe/iiiHeinia npo 

K3B0flilTG/IbH0CTH npDUecca H yMeHbUieHHfl MOUi- 5 

hoctk npnaoaa, B soaax 3arpy3KH h cata-rna Ha 
MaTepna/i Haic/iaahiBaioT y3KonojiocHbie ynbrpa— 
3ByK0Bbre Kone6annsi, b miana3DHe nacTOT 
1-50 kTu., c HHTeHciiBHDCTHMH Hapacraio- 

. 10 


uxhmh ot oojiofi 30HW AD apyroa, nanpiiMep, 
no sKcnoiieHunanbHOMy 3axoHy cootbgtct*- 
bgkho b npeaenax 10 - 60 Bt/cm . 

MCTOHHHKH HH<j)OpMaUHH, npitHflTbie BO BHH- 

MaHHe npH sxcneprnae: 

1. BepHxpanT 3. "flepepaooTica repMonnao 
THHHbix MaTepna/ioB * j "Xhmhh", 1965 r. 

2 % ABTopcKoe CBHflere/ibcTBo CCCP 
N?435859,M.K/ir B 06 B 1/06. 1971. 



CocTaBHTe/ib H. 4>OMHHeB 
PeaaxTop ToHnap Texpea A. ZleMbsmoBa KoppexropH. KoBa/ieBa 

3axa3 5445/201 TwpajK 814 IloAmicHoe 

UHMMriH rocyaapcTBeHHoro xoMHTera Cosera Mkhhctpob CCCP 
no aenaM H3o6peTeHHft a oTxpbmtft 
113035, MocxBa, >K-35, Payuicxaa Jia6., a, 4/5 


Yunnan nnn TlaTeHT", r. Yacropoa, y/i. npoexrHa*. 4 


